facial scar and a lot of surgical expertise is required for the open reduction. So, if displaced condylar fractures can be managed successfully by closed treatment, it will be beneficial for both the patients and surgeons.
Thus, in the light of the aforementioned situation and considering all treatment modalities related to condylar fracture, a prospective study was performed to compare evaluation of closed and open treatments in the management of unilateral displaced mandibular subcondylar fractures. The findings of this study, to some extent, would be beneficial in guiding surgeons to choose between surgical and nonsurgical treatment for displaced subcondylar fractures with more than 10 mm ramal height shortening and more than 20 degrees of displacement of condyle. So, the aim of the study is to evaluate the closed and open treatment in the management of unilateral displaced mandibular subcondylar fractures.
Materials and Methods
A randomized study was performed to compare closed and open treatment options in the management of unilateral displaced mandibular subcondylar fractures. A total of 20 patients who reported to the Department of Oral and Maxillofacial Surgery, Pt. B.D. Sharma University of Health Sciences, Rohtak, India, with unilateral displaced subcondylar fractures were included in the study. They were informed of the need for 6-month follow-up. Patients were thoroughly informed, explaining the possible advantages and disadvantages of the open and closed treatment options. This was a double-blinded, parallel group randomized controlled trial with balanced/equal randomization. Outcome assessors and data analysts were kept blinded to the allocation. 
Inclusion Criteria

Radiological Assessment
Quantification of Degree of Displacement
The following methods were used to measure the degree of displacement of the fracture in the Towne radiograph: a line drawn between the medial and lateral poles of the condyle. Another line should be drawn tangent to the ramus. The inner angle formed by the intersection of the two lines was calculated. The difference between the angle on the nonfractured and the fractured sides was used as a measure of coronal displacement.
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Quantification of Ramus Height Shortening
Furthermore, the loss of ramus height was measured on the panoramic radiograph: a reference line was drawn through both gonial angles. The perpendicular distance between the most superior point on the condyle and the reference line was calculated. The difference between the nonfractured and the fractured sides was used as a measure of difference in ramus length (loss of ramus height).
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Statistical analysis: Shapiro-Wilk test was used to check which variables were following normal distribution. The scores of visual analog scale (assessment of pain), mouth opening, lateral excursion, protrusive movement, ramal height shortening, and fracture displacement were normally distributed. Independent Student's t-test was used for comparing two groups with respect to continuous and normally distributed variables (p-value was >0.05). Chi-square test (degrees of freedom) was used for comparison between categorical variables (age, gender, etiology, site, occlusion, motor perception, sensory perception, and patient satisfaction). Level of statistical significance was set at p-value less than 0.05.
Results
Demographic Details
A total of 20 patients selected were included in the study. Out of which, 10 (50%) belonged to group A (closed treatment) and 10 (50%) belonged to group B (open treatment). The mean age at the time of injury was 29.8 years (range: 19-60), with 16 (80%) males and 4 (20%) females. In Group A, seven (70%) patients reported road traffic accident (RTA), three (30%) patients reported assault, and no (0%) patients reported other causes as etiology of fracture. In Group B, four (40%) patients reported RTA, three (30%) patients reported assault, and three (30%) patients reported other causes as etiology of fracture (►Table 1).
Clinical Results
Site of Fracture
In Group A, four (40%) patients had fracture at left side and six (60%) at right side. In Group B, three (30%) patients had fracture at left side and seven (70%) at right side. It was not found to be statistically significant (p ¼ 0.639.
Assessment of Occlusion
In group A, two (20%) patient reported with functional malocclusion (range: 1-3) and in Group B, no patient reported with functional malocclusion (range: 1-2). It was not found to be statistically significant (p ¼ 0.218).
Presence of Pain
In this study, the mean for the presence of pain was found to be statistically significant (p < 0.01) and less in Group Bopen 5 (5.2) as compared with Group A-closed 23 (14.5).
Mouth Opening (1 and 6 Months)
The mean for mouth opening after 1 month was found to be 27.6 (1.5) in Group A and 36.2 (1.7) in Group B. It was compared using independent Student's t-test and this difference was found to be statistically significant (p < 0.01).
The mean for mouth opening after 6 months was found to be 37.8 (2.57) in Group A and 40.9 (1.91) in Group B. It was compared using independent Student's t-test and this difference was found to be statistically significant (p < 0.01).
Lateral Excursion and Protrusive Movements
The mean for lateral excursion was found to be 4.8 (0.78) in Group A and 6.7 (0.82) in Group B. It was compared using independent Student's t-test and this difference was found to be statistically significant (p < 0.01).
The mean for protrusive movements was found to be 1.60 (1.07) in Group A and 1.1 (0.87) in Group B. It was compared using Independent Student's t-test and this difference was not found to be statistically significant (p ¼ 0.27). Closed
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Neurological Assessment
The distribution of patients according to the assessment of motor nerve function and sensory perception among the two groups was compared using chi-square test. It was not found to be statistically significant (p ¼ 0.5).
Radiological Assessment
Ramal Height Shortening and Fracture Displacement The mean for ramal height shortening was found to be 11.9 (0.99) preoperatively and 11.6 (1.57) postoperatively in Group A. It was compared using paired t-test and this difference was found not to be statistically significant (p ¼ 0.34; ►Figs. 1 and 2). The mean for ramal height shortening was found to be 12.5 (0.84) preoperatively and 1.1 (0.87) postoperatively in Group B. It was compared using paired t-test and this difference was found to be statistically significant (p < 0.05; ►Figs. 3 and 4). The mean for fracture displacement was found to be 29.9 (4.67) preoperatively and 28.2 (5.67) postoperatively in Group A. It was compared using paired t-test and this difference was found not to be statistically significant (p < 0.34). The mean for fracture displacement was found to be 30.9 (3.14) preoperatively and 1.8 (1.47) postoperatively in Group B. It was compared using paired t-test and this difference was found to be statistically significant (p < 0.05; ►Table 2).
Discussion
Facial area is one of the most frequently injured areas of the body, accounting for 23 to 97% of all facial fractures. There are changes in patterns of facial injuries, extent, clinical features, and so forth resulting in mild-to-massive disfigurement of maxillofacial skeleton along with functional loss. To the best of our knowledge, no study till date attempted to compare the two treatment options for similar kind of fractures, that is, the displaced subcondylar fractures. We also agree with the thought that undisplaced fractures should be managed with closed treatment, so that we can avoid the complications associated with surgery. However, the question arises is that whether we can avoid surgery in displaced fractures. This study was planned to answer this question. There are limited authors nowadays who advocate closed treatment in the displaced fractures. One of them is Edward Ellis; according to him, even displaced or dislocated unilateral condylar fractures can be managed with closed treatment if the patient has good dentition support and patient's compliance.
There The level of condylar fracture has a major effect on the selection of a method of treatment and is one of the most important factors; the degree of the displacement is the second most important variable for selecting method of therapy. Several reports regarding condylar fractures suggest that, compared with nonoperative treatment, treatment of condylar fractures by open reduction and rigid fixation creates more favorable results. The advocates of surgical treatment are convinced that this makes it possible to achieve the correct restoration of the condylar process, and to reestablish the optimal function of the jaw. The proponents of conservative treatment believe that the selective exercises lead to functional adaptation of the bony structures and the surrounding soft tissues. Henceforth, this study was undertaken to upgrade the concepts related to the management of unilateral displaced subcondylar fractures.
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For this prospective randomized study, unilateral subcondylar fracture as classified by Lindahl and Hollender 11 and illustrated by Ellis and Throckmorton was included.
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In this study, ramal height shortening and degree of fracture angulation were also included as proposed by Bhagol et al.
5
A meta-analysis states that for unilateral "moderately" displaced mandibular condylar fractures, operative treatment was superior in most objective and subjective functional parameters. 19 Bhagol et al also found similar results for the moderately displaced subcondylar fractures. These further strengthen the results of the present study for "unilateral "severely" displaced mandibular subcondylar fractures, that is, better treatment outcomes and less pain were observed in the open treatment group. The surgical treatment used was retromandibular approach. Chrcanovic, in a recent meta-analysis, reported this to be the preferred choice of treatment, followed by submandibular approach.
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In this study, we found statistically significant difference in pain, mouth opening, and lateral excursion movement between the two groups. Open treatment provides better clinical and radiological outcomes for the displaced subcondylar fractures. No significant complications existed in the open group (10% facial nerves paresis). No significant scarring was evident in any of the operated patient.
However, contrary to this, disfigurement was seen in some of the patients of closed treatment group in this study. These findings suggest that if tissues and supporting structure are heavily damaged as in case of displaced condylar fractures, repair occurs by laying down of connective tissue, a process that may result in facial disfigurement. Therefore, the advantage of anatomical reduction is not just of radiological significance but it also aids in restoring the facial form of the patient.
This research is also accompanied with several shortcomings which need to be further explored for better understanding of the treatment protocol. One of the limitations of the study could be the time period for postoperative assessment. Evaluation of clinical outcome after 1, 2, and 5 years would have resulted in better understanding of the treatment modalities. It is well known that in the long term, incomplete anatomical restoration in nonsurgical methods can cause facial asymmetry and inclination of the occlusal plane, as well as functional occlusal problems, such as premature contact in protrusion and lateral protrusion. Moreover, nonsurgical treatment, even if correctly performed, is lengthy, requires continuous adjustment, and is more uncomfortable for the patient than open reduction and rigid fixation. Second, it should be noted that the classification method used in this study is not landmark based and might have restricted enrollment of patients in the study.
Conclusion
The results of the study favor the open treatment for the management of displaced subcondylar fractures. However, we recommend a prospective, multicenter study with larger sample size to assess the results. This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.
